Expression of c-fos in restricted areas of the basal forebrain and brainstem following single or combined intraventricular infusions of vasopressin and corticotropin-releasing factor.
Vasopressin has been shown to be localized in specific central nervous system (CNS) sites. There is considerable evidence that it can act as a central neurotransmitter and it has been ascribed a variety of putative roles in the CNS. To identify those regions of the brain capable of responding to this peptide, 250 pmol vasopressin were infused into the lateral ventricle intracerebroventricular of conscious, handled male rats, and their brains processed for fos-immunohistochemistry 60 min later. Increases in fos-immunoreactivity, compared with cerebrospinal fluid-infused controls, were found in specific regions of the basal forebrain and brainstem: the central nucleus of the amygdala, ventrolateral septum, parvocellular divisions of the paraventricular nucleus of the hypothalamus, dorsal tuberal nucleus and locus coeruleus. Pre-infusion of 2500 pmol of a V1a antagonist prevented or reduced the expression of c-fos by intracerebroventricular vasopressin in all areas except the dorsal parvocellular paraventricular nucleus, implying that in most (but not all) areas the actions of vasopressin are mediated by the V1a receptor. Central administration of vasopressin had no effect on plasma corticosterone levels. Vasopressin and corticotropin-releasing factor act synergistically on the anterior pituitary to cause release of adrenocorticotropic releasing hormone and have corresponding synergistic interactions on behaviour. Infusion of 250 pmol corticotropin releasing factor produced a similar but not identical pattern of fos-like immunoreactivity to that of vasopressin. Activation of the parabrachial nucleus was observed, but there was no significant effect on the lateral septum and apparent increases in the medial parvocellular division of the paraventricular nucleus and locus coeruleus were not significant. Corticotropin releasing factor also caused a marked rise in plasma corticosterone. When the two peptides were infused together (125 pmol each) no evidence for synergy was found, in terms of the number of neurons activated to express c-fos. The induction of differential patterns of fos-like immunoreactivity by vasopressin and corticotropin-releasing factor in specific regions of the limbic forebrain and brainstem has implications for the individual roles they play in the CNS.